Abstrak
The World Health Organization's revised Inter national Health Regulations (IHR) in 2005 and each country members to develop the core capacities needed to detect, assess, report, and respond to events that could constitute a public health emergency of international concern (PHEIC). 1 In terms of IHR, one of the core elements is Laboratory which provided vital support and facilitates the initiation and monitoring of public health interventions. 2 Therefore strengthening laboratory services must have more attention to provide accurate and reliable outcome. NIHRD laboratory was appointed as a national referral laboratory to perform laboratory diagnosis for Emerging infectious Disease (EID), such as Avian Influenza (H5N1), H7N9, MERS-CoV, Ebola Virus Diseases (EVD) as well as other EIDs (Ministry of Health Decree no. 658/2009). 3 A high containment (BSL 3) laboratory in NIHRD has been established and put into operation for this purpose. NIHRD is also tasked to be the National Influenza Centre (NIC) as part of the Global Influenza Surveillance and Response System (GISRS) to monitor influenza trends and provide early detection of novel influenza viruses. 4 Laboratory in capacity to detect microorganisms related to PHEIC must be implemented a safe and secure workplace, in order to protect workers from diseases infection occurred at laboratory or released from laboratory to environment intentionally. 5 Management of safety and secure at the laboratory called biosafety and biosecurity, where biosafety is refer to containment or a safe handling of pathogens, in order to reduce the risk of unintentional exposure or accidental release, while biosecurity means all necessary action to reduce the risk of unauthorized access, loss, theft, misuse, diversion or intentional release of valuable biological material (VBM). 6 Both, biosafety and biosecurity in combination are often called biorisk, and to assure all element of biosafety and biosecurity are in place, biorisk management should be applied in Laboratory. NIHRD laboratory have obligation to implement biorisk management system because it's important role in national health system as referral EID detection laboratory. 3 Laboratories that handle dangerous pathogens need to manage it biorisk to prevent any occurrence of human error intentionally or unintentionally in laboratory, implementing biorisk management approach and ethical responsibility. 7 Equipment and facility may also contribute to the safety of laboratory according their level of pathogen handling. 8 A reliable high containment laboratory is crucial to perform laboratory diagnosis for EIDs and to avoid further spread of EIDs. 9 Especially with the existence of dual-use research issues that has the potential to be misused, addressing laboratory biorisk management has considered to be an action to prevent from bioweapon release from containment. 10 There are a lot of tools to consider to measures the performance of laboratory in biosafety and biosecurity terms, in order to have specific needs based on its function. 11, 12, 13 14 The CWA 15793:2011 was based on management system and risk based approach. Requirement of this standard were basic and applicable in laboratory handling biological agent/ toxin in all level, likewise, the guidelines for how to implement according to standards have also been made in Indonesia. 15, 16 Assessment using CWA 15793:200 was needed to acknowledge how biorisk policy, objectives and processes to achieve on policy commitment was implemented in order to improve its performance. This study aims to find gaps related the implementation of biorisk management in NIHRD laboratory according to CWA 15793:2011. This study finding is important to develop policies and preventives procedures for the safe and secure work in NIHRD laboratory. data in documentation and information related to biosafety and biosecurity activities in the NIHRD laboratory. Laboratory document records were also validated in place. The assessment system of scoring was used 1= fully met; 2 = partially met/ in progress; 3 = not met/not started. Implementation scores and gap analysis was interpreted using following formula :
METHODS

This
The number 1 in the gap score formula represents ideal assessment score (fully met). Therefore, if the implementation of all biorisk management subelements is in conformity with the CWA 15793 standard, the gaps score will be zero (0) or in other word, there is no gap between real implementation with the standard. Vice versa, if gaps score is 2.0 then the implementation of all biorisk management sub-elements doesn't meet the required standard.
RESULTS
Elements of biorisk management in CWA 15793 were based on 16 elements, and every element consists of sub-elements that represent all requirement of the standard. Result of the assessment showed that Satisfactory implemented elements were consider no gaps (gap score 0) in all the activities found in three elements: good microbiological technique, clothing and personal protective equipment and equipment and maintenance. No element found that did not conform to the standard (gap score 2). Average gap score of elements was between 0 and 1, which means that each element has already implemented, but some of the sub-element still needs improvement. Only two elements were scored over than 1, they were emergency response and contingency planning and security. It means that in these element most of the sub-elements doesn't meet required standard and much more improvement was needed. (Table 1) The assessment indicated that more than half activities of NIHRD biorisk management programs are in place, but still there are some elements in specific sub element need to be improved. As in first element, Both personnel was considered to have in-depth data in documentation and information related to biosafety and biosecurity activities in the NIHRD laboratory. Laboratory document records were also validated in place. The assessment system of scoring was used 1= fully met; 2 = partially met/in progress; 3 = not met/not started. Implementation scores and gap analysis was interpreted using following formula :
Elements of biorisk management in CWA 15793 were based on 16 elements, and every element consists of sub-elements that represent all requirement of the standard. Result of the assessment showed that Satisfactory implemented elements were consider no gaps (gap score 0) in all the activities found in three elements: good microbiological technique, clothing and personal protective equipment and equipment and maintenance. No element found that did not conform to the standard (gap score 2). Average gap score of elements was between 0 and 1, which means that each element has already implemented, but some of the sub-element still needs improvement. Only two elements were scored over than 1, they were emergency response and contingency planning and security. It means that in these element most of the sub-elements doesn't meet required standard and much more improvement was needed. (Table 1) The assessment indicated that more than half activities of NIHRD biorisk management programs are in place, but still there are some elements in specific sub element need to be improved. As in first element,
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Biorisk management system, which have 13 sub elements to be addressed, and scores in sub elements was showed that policy, roles and responsibility, audits and inspection has become a shortcoming of these elements. Some sub-elements that are seen with high scores compared to the questions indicate that there is a significant inconsistency with the standard. They are monitoring and control in element number 3, contingency plans in element number 10, commissioning and decommissioning in element number 12, Information security and personnel control in element number 16. In terms of general requirement and policy, the study found that almost all aspect of important requirement were fulfilled, however the lack of documentation records were occurred in many elements and implementation of routine audit were not fulfilled. The gap score indicates that the highest value element is an element that needs to be prioritized to improve, and in this study, we found that the highest gaps score which has more than 1 score was element security and the second highest is emergency respond and contingency.
DISCUSSION
Biorisk management approach is built on the concept of continual improvement through a cycle of planning, do, correct and act (PDCA) in order to achieve conformity with the standard. 17 It is intended to effectively identify, monitor and control the laboratory biosafety and biosecurity activities. Many standard was built base on international agreement and guideline such as CWA 15793:2011, WHO, CDC and ISO. 6, 18, 19 Some countries will adopt them as a national guidelines. in Indonesia, regulations related to biorisk management are made based on international guidelines as well, with a few modifications that are appropriate to the conditions of the country. 16, 9 Every laboratory has different issues regarding their actual implementation of standard. Most standard was referring to ideal condition which will be different with the actual condition of each laboratory must encounter, like environment or culture. However, Laboratory management should create roles and responsibilities to biorisk policies, rules and regulations according to it scope of work, with any special emphasis regarding their issues to protecting workers, environment and the product. 20, 21 Biorisk management system, which have 13 sub elements to be addressed, and scores in sub elements was showed that policy, roles and responsibility, audits and inspection has become a shortcoming of these elements. Some sub-elements that are seen with high scores compared to the questions indicate that there is a significant inconsistency with the standard. They are monitoring and control in element number 3, contingency plans in element number 10, commissioning and decommissioning in element number 12, Information security and personnel control in element number 16.
In terms of general requirement and policy, the study found that almost all aspect of important requirement were fulfilled, however the lack of documentation records were occurred in many elements and implementation of routine audit were not fulfilled. The gap score indicates that the highest value element is an element that needs to be prioritized to improve, and in this study, we found that the highest gaps score which has more than 1 score was element security and the second highest is emergency respond and contingency.
Biorisk management approach is built on the concept of continual improvement through a cycle of planning, do, correct and act (PDCA) in order to achieve conformity with the standard. 17 It is intended to effectively identify, monitor and control the laboratory biosafety and biosecurity activities. Many standard was built base on international agreement and guideline such as CWA 15793:2011, WHO, CDC and ISO. 6, 18, 19 Some countries will adopt them as a national guidelines. in Indonesia, regulations related to biorisk management are made based on international guidelines as well, with a few modifications that are appropriate to the conditions of the country. 16, 9 Every laboratory has different issues regarding their actual implementation of standard. Most standard was referring to ideal condition which will be different with the actual condition of each laboratory must encounter, like environment or culture. However, Laboratory management should create roles and responsibilities to biorisk policies, rules and regulations according to it scope of work, with any special emphasis regarding their issues to protecting workers, environment and the product. 20, 21 Assessment of biorisk management conducted in Laboratory Hospital in Bangkok, Thailand using biosafety practices tools adopted from Centers for Diseases Control (CDC) and National Institutes of Health (NIH) guidelines. 18, 22 The study found that appropriate of protective barriers were need to be strengthened. 23 It means that there are issues in their facilities and equipment needed according to biosafety requirements. In Singapore, audits for biosafety requirement was conducted in University Laboratories and in Nanyang Technological University, using WHO Biosafety Manual and NTU safety manual for biological work and local requirement, and found that issues regarding consistency of biosafety commitments in laboratory. 12 In Indonesia, the assessments study of biosafety and biosecurity was also conducted in University of Indonesia, using adopted tools from WHO guidelines and the National University of Singapore (University NUS) laboratory manual for 38 laboratories worked with pathogen. It found that action of improvement was in human resource (good microbiological techniques and recommended work practices) and emergency response. 24 NIHRD laboratory in cooperation with WHO was also assessed biosecurity in seven regional and central reference labs in 2010, with the result that physical security, employee management and information security have not been adequately implemented. 25 Our study finding was mainly in the area of policy and documentation. Policy statement from top management was not socialize and noticed within laboratory staff, since the institution guideline was not published yet. While, The challenge with the security element is the need to improvement of the personnel reliability policy and competency. The procedure of laboratory staff recruitment was not controlled by the laboratory management but administered by higher level in Institution causing inadequate test for personal performance and competency. There were no written standard operating procedures has been documented yet for the response and contingency planning and system, where in the event of emergency, adequate contingency measures is needed to be address.
Corrective actions that must be carried out prioritized those that are important and urgent according to assessor were as follow: 1) develop a policy statement from top management regarding biorisk management based upon the elements found in CWA 15793 and 16393; 2) develop a biorisk management manual based upon the CWA 15793 elements as a guide and table of contents; 3) ensure that NIHRD is in compliance with all Indonesian regulatory requirements regarding the operation and risks associated with the activities carried out in the institute; 4) begin an audit/inspection process of all labs based upon a biosafety guideline (US, Canadian, WHO, etc.) to determine the status of biorisk implementation; 5) develop, implement and document a formal risk assessment process; 6) begin better documentation of risk management decisions at all levels and in all areas; 7) ensure that only staff with the full immunization and required protective titers are allowed to work with pathogens being protected against; 8) establish a uniform incident/ accident reporting system for all laboratories and encourage reporting of all incidents and near misses; 9) define and implement a personnel reliability policy.
In conclusion, overall the NIHRD laboratory has a strong biorisk management system already established which is working well in many areas. However, some elements need to prioritized and important actions must be taken to follow the recommendations of the assessor to comply with the standards, in order to assess the performance of the system and NIHRD needs to establish an assessment review using the same CWA 15793 checklist which can be repeated to ensure that the elements are improving, in order to have safe and secure laboratory.
